A new triterpene, A(1)-1-benzoate-19α-hydroxy-urs-2(3),12(13)-dien-28-oic acid (1), was isolated from Hyptis verticillata, in addition to the known triterpenes tormentic acid, isolated as the diacetate (2), betulinic acid (3), α-and β-amyrin, oleanolic acid and ursolic acid. The structure of 1 was elucidated by spectroscopic analysis. Compounds 1-3 exhibited insecticidal activity against the sweet potato weevil Cylas formicarius elegantulus (Summers).
The Hyptis genus [Lamiaceae (Labiatae)] has approximately 400 species, which mostly grow in the tropical Americas [1] . Secondary metabolites have been reported for only 21 of these species, a number of which possess significant biological activities, including teratogenic, antifertility, mycotoxinic and phytotoxinic properties [2] . A recent report indicated that Brazilian Hyptis plants possess antibacterial, antifungal, expectorant, sudorific and spasm sputum properties [3] . Oleanane, ursane, lupane and friedooleanane-type triterpenes have been isolated from Hyptis species [1b, 4a-4m] . Ursolic acid has been reported to show significant cytotoxic properties [4a] , while oleanolic acid [4b,4c,4h,4j] was identified as possessing anti-HIV activity [4b] . In this paper we report the isolation from H. verticillata of seven triterpenes, including a new hyptadienic acid derivative (1), tormentic acid, isolated as the diacetate (2) , betulinic acid (3), α-and β-amyrin, and the previously isolated oleanolic and ursolic acids [5a] . The insecticidal potential of compounds 1-3 was also evaluated against Cylas formicarius elegantulus (Summers), a most destructive sweet potato pest [5b]. revealed six tertiary methyls (δ 1.30, 1.22, 1.15, 1.04, 0.97, 0.81 each 3Hs) and one methyl doublet (δ 0.94, J = 6.7 Hz). Five aromatic hydrogens were observed between δ 7.45 and 8.00. The thirty-seven signals in the 13 C NMR spectrum, ascribable to eleven quaternaries, eleven methine, eight methylenes and seven methyls, suggested that compound 1 was a benzoylated rearranged ursane type triterpene. The 1 H NMR spectrum showed signals attributed to two olefinic protons at δ 5.52 (s, H-3) and δ 5.30 (t, J = 3.5 Hz, H-12), and two allylic oxymethylene protons at C-1, appearing as a doublet at δ 4.88 (J = 1.7 Hz). Further evidence that supported the presence of double bonds came from the 13 C NMR spectrum, which revealed the presence of two tri-substituted olefins, with signals at δ 138.7 and 148.8 (C-3 and C-2), and δ 129.9 and 138.3 (C-12 and C-13). Three oxygen-bearing carbons were also observed at δ 63.3 (C-1) and 73.1 (C-19), and one ester carbonyl at δ 166.4 (C-31), which confirmed the presence of an ester and an alcohol moiety.
The site of esterification was established to be C-1 from HMBC analysis by the concomitant long-range correlation of the aromatic protons at δ 7.45 (H-2'/ H-6') with carbons C-5 (δ 63.0), C-3 (δ 138.7) and C-1 (δ 63. Hyptadienic acid is a naturally occurring A-ring contracted ursene. The biogenic sequence of hyptadienic acid is considered to be in accordance to that of the lupenes. Tormentic acid undergoes oxidative cleavage across C-2, C-3 to form an intermediary dialdehyde, which then goes through an aldol type condensation, dehydration and then reduction to give hyptadienic acid [4j,7] . Hyptadienic acid, which was previously isolated from the aerial parts of Hyptis suaveolens, is also known as coleonic acid after its isolation from the roots of Coleus forskohlii Briq. (Labiatae/Lamiaceae), but the benzoate ester moiety at C-1 makes this triterpene a new natural product. [4j,7] .
Comparison of the spectral values obtained for compound 2 with those in the literature authenticated it as 1,2-diacetoxytormentic acid [4l].
Insecticidal evaluation of triterpenes 1 -3 was conducted on adult sweet potato weevils (Cylas formicarius elegantulus). Betulinic acid (3) was the least active, as indicated by the 72 h LD 50 value (μg/insect) > 6, while triterpenes 1 and 2 showed mild activity, with 72 h LD 50 values of 4.58 and 3.56, respectively. The positive control, dimethoate, gave a LD 50 value of 0.13.
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General: Melting points were determined on a Thomas Hoover capillary melting point apparatus. Optical rotations were calculated on a Perkin Elmer 241 mc polarimeter using chloroform as solvent. UV spectra were determined on a Hewlett Packard H45P spectrophotometer using chloroform as a solvent. Infrared spectra were obtained on a Perkin Elmer FTIR paragon 1000 instrument, using KBr discs. NMR spectra were generated using a Varian Unity 500 spectrometer. High resolution mass spectrometry was performed on a Kratos MS50 instrument at an ionizing voltage of 70 eV. Thin layer chromatographic analysis was conducted on Kieselgel 60 coated plates using ammonium molybdate spray, followed by heating. Column chromatography was performed on silica gel (230-400 mesh). 
Extraction and isolation:
The air dried and milled roots of H. verticillata (7.0 kg) were extracted at room temperature with n-hexane (2 x 8 L) and dichloromethane (2 x 6 L). All extractions were done over 4 days. The dichloromethane extract was evaporated in vacuo to give a dark yellow residue (48.32 g), which was subjected to column chromatography using increasing amount of ethyl acetate in n-hexane, followed by acetone then methanol. Crude betulinic acid was afforded after elution with 4% ethyl acetate in n-hexane. Trituration with cold methanol gave a pure sample of betulinic acid (3) (0.54 g) The fractions that were obtained after elution with 10-12% ethyl acetate in n-hexane and removal of solvent were combined and rechromatographed with 2% acetone in n-hexane to afford the impure hyptadienic acid benzoate (1), which was purified via trituration using cold n-hexane to give pure hyptadienic acid benzoate (1) (83 mg).
Methanolic extract:
The chopped green plant material (22.4 kg) was percolated exhaustively with dichloromethane for a period of 4 days, air dried and then oven dried for three days. The plant material was milled, percolated with acetone, followed by exhaustive extraction with methanol. The methanol extracts were combined and the solvent removed in vacuo yielding a dark green extract (241 g).
The methanolic extract (134 g) was hydrolysed by refluxing in 20% methanolic KOH (250 mL) for 4 h, with mechanical stirring. The mixture was then neutralized using 80% phosphoric acid in methanol (98 mL), then extracted with ethyl acetate (3 x 150 mL). The ethyl acetate extract was evaporated in vacuo to give a dark green gum (41.10 g)
The hydrolyzed methanolic extract (30.21 g) was subjected to column chromatography using mixtures of ethyl acetate: n-hexane with increasing polarity (0-45%) to give four major fractions (A-D). Fraction C (7.3 g) was acetylated using pyridine and acetic anhydride, then subjected to column chromatography using ethyl acetate in n-hexane. Elution with 5% ethyl acetate in n-hexane afforded a mixture of the 3β-acetoxy derivatives of α-and β-amyrin (32 mg). Increasing the polarity of the solvent system to 7% ethyl acetate in n-hexane afforded the mixture of acetoxyursolic and acetoxyoleanolic acids (51 mg). A further increase in polarity of the solvent system to 14% ethyl acetate in n-hexane afforded 2,3-diacetoxytormentic acid (2) (23 mg).
Insecticidal assay: Two-week old adult Cylas formicarius elegantulus (Summer) weighing 50 ± 2.5 mg each were used for bioassay. Insects were cultured on sweet potato tubers (Ipomoea sp.) in the laboratory at 25 ± 2 o C and 65-68% relative humidity (RH). A 0.1% (w/v) in acetone stock solution was prepared for all compounds. From the above, 2.0, 4.0 and 6.0 µL were topically applied to the abdomen of 20 adult C. formicarius using a Hamilton microapplicator; 2 replicates each of 10 insects were used. All treatments were conducted in 2 µL aliquot in order to prevent death from spiracular blockage. Twenty insects, each treated with 6.0 µL of acetone only, served as the controls. The number of dead insects was recorded at 24, 48 and 72 h after treatment. Dimethoate was used as the positive control and LD 50 concentrations of either dimethoate or compounds required for killing 50% of test insects at 72 h were determined by Probit Analysis. 1)-1-benzoate-19α-hydroxy-urs-2(3),12(13 
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